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Abstract. In this study, the chemical and technological properties of blackthorn 
(Prunus spinosa) and rose hip (Rosa canina) fruits growing wild in Cluj-Napoca area were 
analysed. Proximate analysis such as dry matter, moisture content, crude protein, crude fiber, 
ash, water-soluble, pH and mineral contents were established in this work. Al, B, Ca, K, Mg, 
Na, P and S were determined as major minerals. Mineral content of samples growing in Cluj-
Napoca area were determined by inductively coupled plasma ICP-OES. All samples contained 
high amounts of K (18711-952 mg/kg), Ca (1504.22-88.06 mg/kg), Mg (972-22.7 mg/kg), P 
(1511-2104 mg/kg), Na (534-34.8 mg/kg), Al (26.3-1.15 mg/kg) and Fe (16.0-1.97 mg/kg). 
Technological properties such as projected area, porosity, bulk density, and hectoliter weight 
were measured. The obtained results revealed nutritional properties and mineral contents of 
analyzed fruit. It is very important to know the technological properties of the fruits because 
optimal equipment and working parameters can be used for harvesting, transportation and 
processing. 
 





Blackthorn (Prunus spinosa L.) is the fruits of Prunus genus, in the Rosaceae 
family. This species occurs mostly from south-central Europe up to southern 
Scandinavia, and eastwards to Asia Minor, growing in forest margins and open 
woodlands as part of Mediterranean thermophilous plant communities. The fruits are 
popularly called ‘‘blackthorn’’ or ‘‘sloes’’ and despite their succulent appearance are 
far too bitter for human consumption, except as flavouring in home-made liqueurs. 
Sloes are blueish black, bloomy, globular drupe, 10–15 mm with green astringent flesh. 
This species flowers in March-May. The fruits ripen in late summer and autumn, and 
are sometimes persistent on the plant through winter. The plant, used in phytotherapy 
for the treatment of cough but also as a diuretic, laxative, antispasmodic and anti-
inflammatory (Fraternale et al., 2009), has been widely known since the nineteenth 
century for its pharmaceutical properties. 
Rosa canina, also known as ‘‘rose haw‘‘ or ‘‘rose hip‘‘, are the fruits of the 
rose plant (rose bush) also belonging to Rosa genus in the Rosaceae family. The genus 
Rosa consists of approximately 150 reported species, all of which grow in the northern 
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hemisphere in Europe, Asia, the Middle East, and North America. Rose grows wildly 
in various regions of Romania. Fruits are typically red to orange in color. This 
deciduous perennial shrub has a height of about 2–3m. Its stems are small, sharp, 
hooked prickles, which help the plant to climb up. The leaves are pinnate, with five to 
seven leaflets. The flowers of R. canina are normally pale pink, but occasionally the 
color may fluctuate between a deep pink and white. The flower consists of five petals 
that cover the diameter of 4–6cm and eventually form a red-orange fruit (hip). The 
plants show strong resistance to harsh environmental conditions (poor soil, rocky 
places, and limiting water, etc.). Rose hips (fruits) are important due to their traditional 
pharmaceutical, nutraceutical, and commercial significance. They are beneficial for 
health due to their appreciable levels of high-value nutrients, minerals, and bioactives. 
In the last years, biological activity of natural products on human health, food 
preservation, pharmaceutical application, nutrition and therapy, has been subject of 
many studies (Bernardini et al., 2018, Georgiev, 2014, Mostafa et al., 2018). 
The relationship between food and health becomes increasingly significant as 
consumers now demand healthy, tasty and natural functional foods that have been 
grown in uncontaminated environments. There is a desire for a wide variety of choice 
and willingness to pay more for such foods in order to maintain a healthy, well-
balanced diet. 
The purpose of this study is to establish the proximate composition and some 
technological properties such as projected area, bulk density, hardness, porosity, and 
the chemical composition such as mineral content, crude fiber, crude protein, etc.  
 
MATERIAL AND METHODS 
 
 Material. 20 fruits samples were collected from plants when fully mature by 
hand-stripping near Cluj-Napoca in October and November 2019. The fruits were 
stored in polyethylene bags for transport to the laboratory. Moisture contents were 
immediately measured on arrival. The remaining material was packed in glass vessels 
and kept in cold storage (4˚C) until use. 
 Chemical analyses. The chemical properties and mineral content of the fruit 
samples were analyzed according to AOAC (1984) and Cemeroğlu (1992). The 
samples were dried at 105˚C for 24 h. After drying, the samples were ground in a 
vibratory disc mill (Retsch RS200). 
 Mineral contents. All solutions were prepared using ultrapure water (18.2 
MV/m, 20oC) obtained from Millipore system. The labware was cleaned with HNO3 
5% prior to use. An amount of 0.5 g sample was digested with 5 mL HNO3 65% and 2 
mL H2O2 30% in closed PTFE vessel using a microwave digestion system 
(Speedwave MWS-3C, Berghof, Germany).  
 The samples were digested using a four-step digestion program (time [min] 
/power [W] / T [°C]: 10/700/170; 15/1000/200; 10/1000/160; 10/1000/100; 10 min 
ventilation).The digested samples were quantitatively transferred into 25 mL 
volumetric flasks and diluted to the mark with ultrapure water. Three replicate 
measurements were carried out for each sample. The contents of minerals were 
determined by ICP-OES (OPTIMA 5300 DV, Perkin Elmer, Norwalk, USA) (Babalau-
Fuss et al., 2018). 
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Table 1 
Working conditions of ICP-OES: 
Instrument  ICP-OES 
RF power 1300 W 
Plasma gas flow rate (Ar) 15 L/min 
Plasma viewing mode Axial  
Measurment replicates 3 
Auxiliary gas flow rate (Ar) 0.2 L/min 
Copy and reading time 1-5 s 
Copy time 3 s 
 
Technological properties 
 All physical properties of blackthorn and rose hip were determined using 10 
repetitions at the natural moisture content.  All analyses for each species were 
performed on 100 fruit samples. Analyses were based on fruit flesh. To determine the 
size of the fruits, 10 fruits were selected randomly from each species. Projected area of 
a fruit was determined under thin transparent paper using a digital camera (Canon A 
400) equipped with a magnifying glass. 
 The bulk density (ρb) was determined with a hectoliter tester which was 
calibrated in kg/hectoliter. The fruit samples were dropped into a container from a 
height of approximately 15 cm. The excess fruit was removed with a brush on the 
surface of the container. 
 Hardness values of samples were measured by force deformation. Hardness 
was determined with Test Instrument of Biological Materials using the procedure 
described by Aydın and Öğüt (1991). 
 Total dry matter of the fruits was determined according to the methods of 
AOAC (1984). The pH measurements were made using a digital pH meter Seven 
Excellence multiparameter (Mettler Toledo, Switzerland) calibrated with pH 4 and 7 
buffers. 
 The ash content of the fruit samples was determined gravimetrically using the 
standard calcination furnace for dry ashing protocol (Watson et al., 1994; Latimer J. et 
al., 2012). 20 g of the oven dried fruit sample were burned at 550°C for 2 h in 
calcination oven and cooled in a desiccator and weighed a constant mass.   
The crude protein, dry matter and the ash content are affected by the growth conditions 
(Haciseferogullari et al., 2005). 
 
RESULTS AND DISCUSSIONS 
 
 Mineral contents 
 Mineral contents of rose hip and blackthorn fruits are given in Table 2. 
Differences among the two species were observed based on the mineral compositions. 
K, Ca, P, Mg, Na and Al were established as major minerals of both fruit samples. 
Others were determined at minor levels. Minor values of this fruit were higher than 
that of Demir and Özcan (2001).  The Al content varied between 26.3 mg/kg 
(blackthorn) and 1.15 mg/kg (rose hip). The concentrations of P and K in fruits of both 
species were significantly different. The P-values varied 1511 mg/kg (blackthorn) – 
2104 mg/kg (rose hip). The mineral composition of fruits depended, not only on the 
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species or varieties, but also on the growth environment, such as soil and geographical 
conditions. The K contents of rose hips were 952mg/kg and 18711 mg/kg (blackthorn). 
Calcium is the major component of bone and assists in teeth development (Brody, 
1994), in our samples was between 1504 mg/kg (blackthorn) and 88.06 mg/kg (rose 
hip). 
 Other inorganic elements which may contribute to biological processes, but 
have not been established as essential are Ba, B, Cd, Li (Macrae, Robinson, & Sadler, 
1993a). Cadmium and lead are best known for their toxicological properties (Macrae, 
Robinson, & Sadler, 1993b). Decreasing this toxic element content would be an 
advantage. Nickel is also an essential element. The amount found in plant samples is 
higher than the daily intake amount as 130–140 lg (Tolonen, 1990). The intake of food 
contaminated by heavy metals is harmful to human health and several countries have 
imposed food laws to restrict the presence of heavy metal in food and beverages 
(Seenivasan et al., 2008). 
         Tabel 2 
Mineral contents of fruit samples 
 Blackthorn Rose Hip 
Minerals Values (mg/kg) 
Al 26.33 1.147 
Ca  1504.41 88.06 
Fe 16.04 1.973 
K  18711.18 952.01 
Mg  972.21 22.73 
Mn  4.58 0.192 
Na  534.83 34.82 
P  1511.37 2104 
Values in the same line with different lower-case letters are significantly different at P < 0.05. 
 
 Technological properties 
 Some technological properties of samples used in experiment are shown in 
Table 3. Demir and Özcan (2001) have made similar investigations to evaluate the 
projected area, volume, bulk density, fruit density and terminal velocity by rose and 
blackthorn fruits. While the porosity and projected area values of blackthorn fruits 
were established as high, bulk density value was found to be low according to the 
literature (Demir and Özcan, 2001). Also, for rose hip bulk density, porosity, projected 
area and hardness were established as 1128 kg/m3, 0.54%, 1.864 cm2 and 23.3 N, 
respectively. 
         Tabel 3 
Technological properties of fruit samples 
 Blackthorn Rose Hip 
Properties Values Values 
Porosity (%) 45.6 0.54 
Bulk density (kg/m3) 602 1128 
Projected area (cm2) 1.516 1.864 
All data represent the mean of three determinations 
 The chemical values of blackthorn and rose hip fruits are given in Table 4. 
Significant differences in those parameters among different species were recorded. The 
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moisture, crude protein, crude fibre, ash, water soluble extract were 68.5% 
(blackthorn), 77.6% (rose hip), 3.04% (blackthorn), 7.53% (rose hip), 2.81% 
(blackthorn), 6.85% (rose hip), 75.23% (blackthorn), 18.0% (rose hip). Also pH values 
are between 3.46 unit pH (blackthorn) and 4.98 unit pH (rose hip), respectively. The 
crude protein contents of many edible wild fruits are usually lower than 5%, and varies 
considerably (Cemeroğlu and Acar, 1986). The reference moisture content of the plant 
material here is important because many of the physical properties of grains are known 
to vary with moisture content. Total dry weight content of rose hip and blackthorn 
were found to be between 22.37% and 31.46%. 
         Table 4 
Chemical properties of fruit samples 
 Blackthorn  Rose Hip 
Properties Values Values 
pH (unit pH) 3.46 4.98 
Ash (%) 2.81 6.85 
Dry matter (%) 31.5 22.4 
Crude fibre (%) 4.51 3.72 
Crude protein (%) 3.04 7.53 
Moisture content (%) 68.5 77.6 
Water-soluble extract (%) 75.2 18.0 




 As a conclusion, the present study shows that the native rose hip and 
blackthorn species are an extremely rich source of nutrients. The results also indicate 
that there is huge variation among the two species in terms of bioactive compounds. 
This could be useful for choice of relevant species or genotypes in future plant-
breeding studies. The studied samples were characterized with variations in the ash 
content, dry matter, water soluble extract, crude fiber and protein and minerals, each 
being rich in one or more minerals and nutrients. Therefore P. Spinosa and R. canina 
fruits show a high potential and could be used as new food or food additives which 
could be considered beneficial for consumers. 
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